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Evolution of One-Way Clutches
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Advantage of 3-D Sprags over 2-D Sprags
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B Outer Race

Sprag A
T

A \g

Inner Race

e Require lubricants
(1 Slip inthermal vacuum
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What We’re Doing

* Replacing the traditional ratchet mechanism in a hand
wrench with three-dimensional (3-D) sprags and rollers
e Why?
— Ratcheting wrench tools work inefficiently in confined spaces
— Use of ratcheting tools during extravehicular activity (EVA)
creates other problems
* High back drive torque
o |nability to lock in both directions

 Lubrication
 Ratcheting motion is fatiguing

 What advantage is there?

— Short back throw — Ability to lock in both directions
— Lower back drivetorque —High maximum torque g
— No lubricants — Lower perceived mental workload i"'
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EVA 3-D Roller Wrench Operation
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Space Experiment Module Experiment

* Flew 3-D roller mechanism in space
experiment module (SEM) Inside get away
special (GAS) canister on STS-95 [October
1998]

* Measured torque when 3-D rollers were used
repeatedly In period of extended weightlessness

— Applied torque of 30 in-1bf
— Back drive torque less than 7 in-0z

=550
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SEM Experiment Test Setup
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SEM Experiment Sample Data Run
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SEM Experiment Integration

e Experiment mounted to SEM mounting plate

o SEM stacked in SEM carrier system, which
provided power and timeline and data storage

e SEM carrier system placed in GAS canister

Connector J ] o Experiment

[
fls A& D051

SEM Position 10 "'.':-'.'.-' 5 3 SEM Position 5 il

Experiment ; N
Mounting S F  SEM Position 9 S
Plate SEM Position 3 8

i 0

Module
Electronics
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T http://sspp.gsfc.nasa.gov/sem/experimenter/descriptions/module.html
* http://sspp.gsfc.nasa.gov/sem/experimenter/descriptions/support.html NASA Photo l'
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Shuttle Integration and Flight

Forward Fuselage
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Research Module
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SEM Experiment Data
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First Data Run
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Last Data Run (Data Run 70)
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Data Run 33
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SEM-04 Temperature and Battery Voltage
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Lessons Learned and Future Plans

e | essons |learned

— Zero-torque calibration when nothing was moving
would have been useful

— Intensive series of ground tests limited by earlier
than expected experiment delivery date
— Timeline and data collection driven by SEM
software
 Plansfor 3-D roller mechanism

— Evaluate “deeper”’ groove/modified spring design
— Fallure test mechanism

— Further quantify back drive torque (SEM data g

showed 2.0 = 1.5 in-0z at beginning of life) i""
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